Light-Induced Lipocalin 2 Facilitates Cellular Apoptosis by Positively Regulating Reactive Oxygen Species/Bim Signaling in Retinal Degeneration.
Lipocalin 2 (LCN2) is reported to be one of the key regulators of cell survival and death; however, its effect on retinal degeneration is unclear. Therefore, we aimed to investigate the role of LCN2 and its underlying mechanisms in light-induced retinal degeneration. A recombinant lentivirus expressing a short hairpin RNA targeting LCN2 mRNA and a recombinant lentivirus overexpressing LCN2 were used to downregulate and upregulate retinal LCN2, respectively. Seven days after intravitreal injection of the lentiviruses, rats were exposed to blue light (2500 lux) for 24 hours. Retinal function and morphology were evaluated with ERG and hematoxylin-eosin staining, respectively. TUNEL staining was used to detect apoptotic cells. The levels of reactive oxygen species (ROS) were evaluated with dihydroethidium labeling. Western blotting and real-time PCR were used to examine protein and mRNA expression levels, respectively. Retinal LCN2 expression was significantly upregulated after light exposure. Light exposure reduced the amplitudes of a- and b-waves on the ERG and the thickness of the outer nuclear layer and promoted photoreceptor apoptosis. These phenomena were clearly attenuated by LCN2 knockdown, whereas LCN2 overexpression had the opposite effects. The overexpression of LCN2 facilitated photoreceptor apoptosis by increasing ROS generation and Bim expression. On the opposite, LCN2 knockdown mitigated the generation of light-exposure-induced ROS and the activation of the Bim-mediated mitochondrial apoptotic pathway. Light-induced LCN2 is a proapoptotic factor in the retina, and LCN2 knockdown protects photoreceptors from apoptosis by inhibiting ROS production and Bim expression. LCN2 is a potential therapeutic target for light-induced retinal degeneration.